Abstract
Internationalmedicalschoolgraduates
(IMGs) make up approximately one quarter of the current physician population, 1 including residents, and thus they play a key role in the provision of health care in the United States. The composition of this group has varied over time, but recently the largest group of IMGs seeking certification by the Educational Commission for Foreign Medical Graduates (ECFMG) has been citizens of the United States (USIMGs), and a substantial proportion of them attended medical school in the Caribbean. 2, 3 For some time, there have been concerns about the quality of the medical schools in the Caribbean and the students they attract. Data from the 1970s suggested that U.S. students who went abroad, regardless of whether they completed their medical school studies in the United States, did not perform as well as U.S. medical school graduates (USMGs) on knowledge tests after their return home. 4, 5 Roughly half of those applying for transfer to a U.S. medical school failed the National Board of Medical Examiners (NBME) Part I examination. Moreover, 60% of USIMGs failed the medical components of the ECFMG examination as compared to an expected USMG failure rate of 2-3%.
These differences in performance persisted through graduate training. Data from the mid-1980s indicate that USIMGs from Caribbean schools performed worse than other groups on the certifying examination of the American Board of Internal Medicine; they had pass rates of 41% or less compared to 84% for USMGs. 6 Graduates of these schools also received lower program directors' ratings of overall clinical competence than USMGs, non-USIMGs, and USIMGs from schools outside the Caribbean. This is of particular importance because a recent review of the literature indicated that specialty board certification was related to the quality and length of training, other measures of competence, practice volume, and clinical outcomes (e.g., lower mortality following surgical procedures and acute myocardial infarction). 7 Until recently, concerns about graduates of the Caribbean schools had dissipated to some degree. From the mid-1980s to the mid-1990s, the number of USIMGs from the region declined to well less than half of their peak number. 8 This was due in part to medical school closures in the Caribbean. Simultaneously, health care analysts were predicting a physician surplus so it was believed that there would be less demand for IMGs in general.
Starting in the late 1990s, the number of USIMGs began to rise as did the number of medical schools in the Caribbean. 2, 8 At the same time, increasing concern was expressed that the United States was heading into a period of physician shortage. 9 Although there has not been a substantial increase in disciplinary actions, this has generated considerable concern among the state licensing Boards. They fear that graduates of these schools may not be prepared for independent practice despite the fact that they have passed a rigorous series of licensing examinations and have had at least three years of graduate training in the United States. 10 In much of this work, the Caribbean medical schools have been characterized as a single undifferentiated group of institutions that serve mainly U.S. citizens. The purpose of this study is to follow the graduates of 12 medical schools in the region from application for ECFMG certification to practice in the United States. Specifically, the numbers of USIMGs and non-USIMGs applying for an ECFMG examination from these schools between 1980 and 2000 are presented, as are the success rates of their students in achieving certification. These data are then linked with the American Medical Association (AMA) Masterfile to determine which applicants returned to the United States and whether they achieved specialty board certification.
Method
Data were drawn primarily from the ECFMG database and the AMA Masterfile.
ECFMG certification connotes the readiness of IMGs for residency or fellowship in the United States. It is required for entry to training and, in addition, it is one of the requirements for an unrestricted license to practice medicine in most U.S. jurisdictions. The ECFMG certification process has changed over time, but it has always included verification of the physician's medical education credentials (e.g., diploma and transcript) and successful performance on a sequence of examinations. 11, 12 Creation of the dataset for this study started by limiting the participants to the 293,714 physicians who began the ECFMG certification process with a completed application for any of the examinations from 1980 to 2000 (2000 was chosen as the endpoint to allow applicants several years to achieve certification). Of these, 1,133 had missing data for citizenship at entry to medical school and they were excluded from the study. The participants were further limited to medical schools in the Caribbean that produced at least 200 USIMG applicants throughout the period of study. Non-USIMGs from these schools are also included in the study.
There is no minimum time period required to complete the certification process and applicants vary widely in how long they take. The examinations were offered regularly throughout the years of study and many were administered around the world. Available information from the ECFMG files included country of citizenship at entry to medical school, year of first application for an examination, and the year the ECFMG certification was issued (if the physician achieved certification).
Using a common identifier, the 2003 AMA Physician Masterfile was matched to the ECFMG database. The Masterfile includes those individuals who met the requirements for recognition as a physician and were in the United States at the time they were entered into the database. IMGs first enter the database when they enter approved graduate training. Throughout the careers of physicians, information is added from primary sources (e.g., the American Board of Medical Specialties [ABMS]) and direct surveys. For this study, data were drawn from the Masterfile for each individual physician's major professional activity and specialty Board certification.
Results
Twelve Caribbean medical schools produced 200 or more USIMG applicants between 1980 and 2000. In total (USIMGs plus non-USIMGs), they generated 22,889 (8%) applicants for ECFMG certification with the individual schools ranging from 349 to 5,464. Two of the schools are now closed and they accounted for 1,837 applicants or 8% of the output of the region.
United States citizen international medical school graduates
Overall, the 12 schools contributed 17,049 of the 35,381 USIMG applicants (48%) for ECFMG certification during the period of study. Individually, they varied widely, educating 201 to 4,545 USIMGs. Table 1 presents the number of applicants from each of the schools as well as the percentage who achieve ECFMG certification. Overall, 12,581 of the 17,049 (74%) applicants became certified, with greater than 80% achieving this distinction prior to 1982 and after 1995. Between 1982 and 1995, the number of applicants declined as did their success rate reaching a low mark of 53%. There is also considerable variability in ECFMG certification rates among the schools; they ranged from 28% to 85% with four schools having 
Non-United States citizen international medical school graduates
In addition to USIMGs, the 12 schools that met the criteria produced 5,840 non-USIMG (5% of all non-USIMGs) applicants for ECFMG certification; these non-USIMGs constitute 26% of the candidates from these schools. The nonUSIMGs were citizens of 129 countries with the largest cohorts from the Dominican Republic (N ϭ 1,698), Canada (N ϭ 523), India (N ϭ 416), Pakistan (N ϭ 408), Iran (N ϭ 380), and Cuba (N ϭ 322). However, many lowincome countries with physician shortages, such as Bangladesh (N ϭ 12), Kenya (N ϭ 18), Nigeria (N ϭ 285) and Uganda (N ϭ 7), are represented as well. Individually, the schools varied to some degree, producing 68 to 1,011 nonUSIMGs. It is of note that two schools produced more non-USIMGs than USIMGs and two schools produced comparable numbers. 
Discussion
The purpose of this study was to determine the variability among the Caribbean medical schools in the performance of their graduates. Specifically, ECFMG applicants from twelve medical schools in the Caribbean were followed from initial application through to practice in the United States. Overall, the certification rate for both USIMG students and non-USIMG graduates of these schools were slightly higher than the population of applicants through this period (74% versus 71% and 55% versus 50%, respectively). Given that USIMGs perform more poorly on the licensing examination, this likely bespeaks differences in motivation to pass the requisite examinations and come to the United States to practice medicine.
There was considerable variability among the medical schools in terms of the performance of their USIMG students. ECFMG certification rates range from 28% to 85% with five of the schools that remain open above average for all USIMGs and five below. Of some interest is the fact that the three schools with the most applicants also have the highest certification rates, with all being 80% or Table 2 Number better. Taken together, these data suggest that it is not reasonable to speak of the performance of the "Caribbean" as though the schools in the region or their graduates are homogenous. Substantial intraregional differences suggest that both the quality of the educational enterprises and the product (educated physicians) varies.
Although the Caribbean is often associated with USIMGs, a considerable number of non-USIMGs come from schools in the region as well. Many are citizens of countries in the area such as Cuba, Haiti, and the Dominican Republic and there are a sizeable number of students from developed countries such as Canada and the United Kingdom. However, as a group they are striking in their diversity, being citizens of 129 different countries, many of them from low-income countries in need of physicians. The certification rate of students from these schools is above the average for all non-USIMGs but below that for USIMGs, probably because nonUSIMGs are not as motivated to get into graduate training programs in the United States.
Sixty-one percent of the USIMGs who apply for ECFMG certification later appear in the AMA Masterfile, compared to 42% of non-USIMGs. Of those who practice medicine, 63% of the USIMGs and 67% of the non-USIMGs achieve specialty Board certification. These are somewhat below the historic specialty Board certification rate for all USMGs (88%), non-USIMGs (76%), and USIMGs (67%). 13 Because specialty Board certification has a demonstrated relationship with clinical outcomes and other measures of physician competence, these findings may have implications for quality of care. 7 This study has at least three limitations. First, there are several reasons why physicians applied for an ECFMG examination but did not achieve certification. Included is an inability to pass one or more of the examinations, lack of motivation to come to the United States, more attractive options outside of the United States, or the use of the examination as a self-assessment device. Future work should address these issues. Second, not all students from the study schools applied for ECFMG certification and this self-selection means that the results provide a biased estimate of school quality. Third, although it is the best source of information on physician practicing in the United States, the AMA Masterfile does have some shortcomings. There is a delay in including or removing physicians after residency, as well as specifying their major professional activity. This factor would influence the inclusion of some physicians in the study.
Despite these limitations, the data speak to that fact that there is considerable variability in the students from the medical schools in the Caribbean. Consequently, it is not appropriate to treat them in an undifferentiated fashion. Moreover, the results indicate clearly that ECFMG certification is a substantial hurdle for graduates of these schools.
